ABSTRACT: The samples collected by traps in the vicinity of Temerin and the analysis of pellets of the long-eared owl (Asio otus) and the barn owl (Tyto alba) served as a basis for the determination of 409 individuals of small mammals of the orders Insectivora and Rodentia. A total of 13 species from the families Soricidae (6), Muridae (4) and Arvicolidae (3) was recorded. The representatives of the species Apodemus sylvaticus prevailed in the sample obtained by traps while the pellet analysis showed the domination of Microtus arvalis in the owl diet. The presence of five of the total of thirteen species found by the pellet analysis was confirmed by means of traps.
INTRODUCTION
Long-term investigations of certain types of agrobiocoenoses show that the field vole (Microtus arvalis) and the hamster (Cricetus cricetus) are the most adaptable rodent species (M i k e š and H a b i j a n -M i k e š, 1986). The adaptation strategy of small mammals relies primarily on their biological characteristics such as a high capacity to produce offspring and coincidence of periods of animal activity with the phenology of crops that ensure shelter and their population dynamics. One of the most important traits of the small mammal populations are cyclic oscillations of their numbers where maximum values are recorded each 3-5 years that rely upon both the species itself and the actual ecological conditions. In the overpopulation periods, these species are recognized as serious pests. The absence of their predators, i.e., birds of pray (owls and daylight birds) and carnivorous mammals (wild cats, skunks, ermines) also contributes to their increased high numbers. The owls adapted to feed on small mammals significantly regulate their numbers. A specificity of owl diet is the formation of pellets (indigestible parts such as fur or feathers regurgitated with bones). Therefore, the analysis of pellet content gives relevant data on the diversity, distribution, numbers, and behavior of pray.
The aim of our investigation was to study a season-dependent diversity of small mammals occurring in a typical agrobiocoenosis in the vicinity of Temerin (the Vojvodina Province) by analyzing the pellets of two species of owls (Asio otus and Tyto alba).
MATERIAL AND METHODS
The study of the fauna of small mammals was conducted in the period March 2000-October 2001. Two methods were employed, i.e., traps and pellet analysis. To obtain accurate values, both methods were applied concurrently at the investigated sites, through the vegetation seasons.
Traps
A standard linear method with traps was applied in a clover field (100 x 100 m) surrounded by corn, wheat and soybean. Sampling procedure was repeated 20 times.
Pellet analysis
To determine the diversity of small mammals, the pellets of two owl species, the small-eared owl (Asio otus L. 1758) and the barn owl (Tyto alba S c o p. 1769) were analyzed. Pellets were collected at two sites located at the ends of the site with traps. In 15 repeated samplings, a total of 173 pellets were collected of which 93 belonged to the long-eared owl and 80 to the barn owl. The analysis included only intact pellets while the indigestible parts of pellet remnants were also determined and listed in the faunal list (S c h m i d t, 1967).
RESULTS
Of the total of 409 representatives of small mammals determined, 347 individuals were recorded by analyzing owl pellets and 62 were found in traps. They belonged to two orders, Insectivora (69 individuals making 16.87%) and Rodentia (340 individuals making 83.13%), three families (Soricidae, Muridae and Arvicolidae), and eight genera (Neomys, Sorex, Crocidura, Pitymys, Microtus, Apodemus, Mus and Rattus) . By combining the two methods we recorded the occurrence of a total of 13 species. Five species were recorded by using traps (Crocidura suaveolens, Microtus arvalis, Apodemus sylvaticus, A. agrarius and Mus musculus) while all 13 species were recorded by the pellet analysis. In addition to the above, the owl diet included also the species Crocidura leucodon, Sorex araneus, S. minutus, Neomys fodiens and N. anomalus (shrews) as well as Microtus agrestis and Pitymys subterraneus (voles) and Rattus sp. (Tables 1 and 2 The analysis of the diet results showed clearly that the barn owl (Tyto alba) had a greater diet diversity, regarding prey type and amount, than the long-eared owl (Asio otus). The occurrence of the field vole (Microtus) and the water shrew (Neomys) in the owl diet showed that the hunting terrain, in addition to arable land, included also the wetland intersected by canals located in the vicinity of the Temerin site. The analysis of pellets of the long-eared owl showed the occurrence of 155 prey individuals (1.6 ind. on the average) vs. 195 in pellets of the barn owl (2.4 ind. on the average) ( Table 2 ).
In respect of the abundance and percentages of small mammals, the family Muridae (96.78%) with the representative Apodemus sylvaticus (40 ind. making 64.52%) was dominant in the trap samples while the family Arvicolidae (56.77% and 40.63%) with the representative Microtus arvalis (52.6% and 29.74%) was dominant in the pellet samples. In addition to voles, the diet of the long-eared owl also included considerable amounts of mice (40%) while the diet of the barn owl included shrews (32.81%); therefore, the owl species escaped the competition for food (Figures 1, 2, 3; Tables 1, 2 ).
DISCUSSION
Not only the biology but, also the living habits and behavior of small mammals contribute to the complex nature of this group of vertebrates. There- fore, the method of traps is not relevant enough to give comprehensive data on their fauna, distribution, and abundance as well as the role of a species in a given biocoenosis. This method offers no reliable data on their diversity, particularly in years when the numbers of their populations are low (M i k e š and H a b i j a n -M i k e š, 1989).
With the exception of a single specimen of the garden shrew (Sorex) and one field vole (Microtus), the field mouse was dominant (64.52%) in the built traps. The percentage of the striped mouse was low (8.06%) while the percentage of the house mouse was considerable (24.2%). The latter is a synantropic species occurring both in urban and agricultural areas. Shrew and vole species that were absent from traps obviously inhabit more humid habitats, i.e., they are rare in agroecosystems. In respect of diet, they may be herbivorous or insectivorous (shrews). The bait used in our investigation was highly attractive for omnivorous species like the representatives of the family Muridae.
Complex theriological investigations into the agroecosystems of the Vojvodina Province showed that Apodemus sylvaticus was not only present but was also the dominant species at the investigated sites. House mouse (Mus) was also recorded in traps but in small numbers while remarkable cyclic fluctuations in population number of Microtus arvalis were evident (M i k e š and H a b i j a n -M i k e š, 1986). In our analysis this species was dominant in the pellet samples of both the long-eared owl and the barn owl, with 138 individuals (39.77%) in the total sample. Its high population density and the formation of colonies in agrobiocoenoses, its activity period and rather slow movements wnen compared with Mus make the field vole an easy prey for the owls.
The long-eared owl was found at forest edges in the close vicinity of arable lands, whereas the barn owl prevailed in urban habitats. Their common feature was predation in open terrains. The prey weight affects both owl species more than prey type. In other words, prey weight less than 100 g attracts the long-eared owl while that between 5 and 30 g the barn owl (M i k k o l a, 1983). Also, differences have been reported in energy requirement per day, resulting from different body weight of the owls. Consequently, the barn owl catches between 70 and 140 g of prey per day that contributes to a greater variety of small mammals in its diet (M i k k o l a, 1983). Our results corresponding with published data show that the barn owl diet included 13 species (192 individuals) while the diet of the long-eared owl included 9 species (155 individuals). In addition to the field vole, shrews were recorded in the diet of the barn owl, particularly the garden shrew (14.87%), while mice (Apodemus) prevailed in the diet of the long-eared owl (23.87%, Table 2 ).
The results obtained by building traps and collecting and analyzing pellets of the long-eared owl and the barn owl emphasize the benefits of simultaneous application of both methods in faunal and ecological investigations of small mammals, to obtain comprehensive and reliable data on their diversity, population density, and distribution.
